Key indicators: single-crystal X-ray study; T = 89 K; mean (C-C) = 0.002 Å; R factor = 0.041; wR factor = 0.098; data-to-parameter ratio = 18.4.
The crystal structure of the title compound, C 20 H 18 N 2 O 8 , has been investigated to establish the relative stereochemistry between the ester groups. The cyclohexane ring adopts a chair conformation, in which the two ester groups occupy the adjacent equatorial positions in a trans relationship with each other. The molecules assemble in the crystal as chains along the c axis via C-HÁ Á Á interactions between the cyclohexane ring and a pair of nitrophenyl rings of the neighbouring molecule. Also observed are -stacking interactions between the nitrophenyl rings of neighbouring chains, with a perpendicular distance between these rings of 3.409 Å and a slippage of 0.969 Å .
Related literature
For the related synthesis of cyclohexane-1,2-diyl-bis(4-bromobenzoate) from trans-cyclohexane-1,2-diol, see: Hayashi et al. (2004) ; for non-conventional hydrogen contacts and stacking interactions, see: Desiraju & Steiner (2001) and Ciunik & Jarosz (1998) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Siemens, 1995 ); cell refinement: SAINT (Siemens, 1995) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and publCIF (Westrip, 2008) . 
Comment
The title diester was isolated as a part of the study towards the organocatalytic α-oxidation of cyclohexanone catalysed by (S)-proline. Using 3-phenyl-2-tosyl-1,2-oxaziridine as the oxidant, cyclohexanone was oxidized to α-hydroxycyclohexanone which was subsequently reduced in-situ to the corresponding diol with sodium borohydride. Concomitant esterification of the two hydroxyl groups afforded the title diester.
The crystal structure reveals the relative stereochemistry of the racemic diester to be 1R*,2R* and 1S*,2S* (1R*,6R* and 1S*,6S* in the crystallographic numbering scheme, Fig. 1 ). The two adjacent ester groups occupy the trans diequatorial position of the cyclohexane ring in the chair conformation with a C 2 rotational axis bissecting the cyclohexane ring between the two ester groups (Figure 1 ). The cyclohexane moiety fits into a cleft formed by the two nitrophenyl groups of a neighbouring diester of opposite stereochemistry with an interplanar angle of 89.16 (6)° (Fig. 2 ) and the molecules are connected to each other via C-H···π interactions and C-H···O contacts (Table 1) . Weak non-conventional C-H···O and C-H···π contacts are extensively discussed by Desiraju & Steiner (2001) , and a combination of C-H···O and π···π stacking interactions are reported by Ciunik & Jarosz (1998) .These interactions lead to the formation of chains of molecules running along the c axis. Each chain is surrounded by four similar chains that are propagated in the opposite direction, and π···π stacking interactions are observed between the nitrophenyl groups of neighbouring chains (Fig. 3) . The centroid (Cg) separation between the stacking phenyl ring (Cg2, C9-C14) and the neighbouring ring (Cg2 iv ), is 3.5441 (9) Å, (symmetry code iv = 1 -x, -y, 1 -z). The slippage of the two rings is 0.969 Å along the 1,4 (C9-C12) vector and the perpendicular distance between Cg2 and the second symmetry related ring is 3.409 Å.
Experimental
To a solution of cyclohexane-1,2-diol (19.0 mg, 0.164 mmol) in CH 2 Cl 2 (1.2 ml) was added triethylamine (0.400 ml, 2.89 mmol), 4-nitrobenzoyl chloride (152 mg, 0.818 mmol) and a catalytic amount of 4-(dimethylamino)-pyridine at room temperature. After overnight stirring, the mixture was quenched with pH 7 phosphate buffer (2 ml). The organic phase was separated and the aqueous phase was extracted with EtOAc (5 ml x 3). The combined organic extracts were washed with brine, dried over MgSO 4 and concentrated in vacuo to afford a crude dark brown oil. Purification by flash chromatography using hexane-EtOAc (4:1) as eluent furnished the title diester as a brown solid (64.0 mg, 94%). Recrystallization of the title diester from methanol afforded yellow needles. Melting point: 381 K.
Refinement
H atoms were placed in calculated positions and were refined using a riding model (C-H = 0.93 or 0.97 Å), with U iso (H) = 1.2 or 1.5 times U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . The molecular structure and atom numbering scheme of (1R*,2R*)-diester (1R*,6R* in the crystallographic numbering scheme) with displacement ellipsoids drawn at the 50% probability level for non-H atoms. 
